
DETERMINATION OF WATER RESOURCE CLASSES, RESERVE AND RQOS IN THE 

LIMPOPO (A5-A9) CATCHMENTS & OLIFANTS (B9) CATCHMENT

Presented by: Karl Reinecke, Toriso Tlou,  James MacKenzie and Martin Holland

Date:  5th August 2025

Public meeting – Makhado
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OUTLINE – Lower Luvuvhu/Mutale IUA

1. Rivers – Karl Reinecke

2. Dams – Toriso Tlou

3. Wetlands – James MacKenzie

4. Groundwater – Martin Holland
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Outcomes from the Ecological Reserve process
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nMAR 388.014  MCM    

S.Dev. 22.810     

CV 0.059     

Q75 0.905     

Ecological Category C     

 MCM % nMAR 

Excludes floods with return period ≥1:2 years. 

Total EWR 151.920 39.153 

Maint. Lowflows 114.146 29.418 

Drought Lowflows 92.115 23.740 

Maint. Highflows 37.773 9.735 

   

Monthly Distributions (MCM) 

 
Natural 

Modified Flows (EWR) 

 Lowflows Highflows Total EWR 

Month Mean Maint. Drought Maint. Maint. 

Oct 9.253 1.441 3.625 0.169 1.610 

Nov 14.455 2.622 4.419 1.095 3.718 

Dec 30.646 7.833 7.423 4.808 12.641 

Jan 60.397 15.474 10.840 7.867 23.340 

Feb 92.187 25.241 13.731 9.055 34.296 

Mar 74.955 28.602 15.832 8.316 36.917 

Apr 37.623 16.085 10.752 5.574 21.658 

May 20.738 6.640 7.113 0.732 7.372 

Jun 15.321 3.964 5.587 0.090 4.055 

Jul 12.726 2.787 4.823 0.038 2.825 

Aug 10.651 1.938 4.195 0.007 1.944 

Sep 9.063 1.520 3.776 0.023 1.543 

Total 388.01 114.15 92.12 0.169 151.92 

 

Ecological

Category

Water quality 85.5 B B

Geomorphology 54.0 D C/D

Vegetation 66.5 C C

Macroinvertebrates 79.3 B/C B/C

Fish 68.3 C C

PES score 70.7

PES category C

EIS MODERATE

REC B/C

Mitigation to achieve the REC

Component Score REC

Management of sand mining 

and land use practices.



Outcomes of the Classification scenario analysis

• Water Resource Class II

• WQ, sand mining, invasive exotic plants
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Quat Node River PES REC TEC Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total

A91H Ri32 Luvuvhu C B/C C 1.98 4.575 11.723 34.637 71.668 59.208 24.057 9.565 5.336 3.703 2.832 2.18 231.468

A92A Rvii33 Mutale C C 1.408 2.828 5.683 11.565 15.937 13.589 7.055 2.337 1.105 0.975 0.718 0.753 63.947

A92B Ri33 Mutale C C C 2.106 4.651 10.302 21.034 29.762 22.573 10.601 3.529 1.77 1.559 1.174 1.2 110.263

A92C Riv24 Mbodi D D 0 0.108 0.538 0.951 1.81 0.812 0.1 0 0 0 0 0 4.31

A92D Ri34 Mutale C C C 2.324 5.714 13.407 27.108 39.584 27.51 11.757 4.024 2.075 1.811 1.387 1.387 138.092

A91J Ri35 Luvuvhu B B 1.614 4.031 14.106 38.074 76.494 61.135 24.447 7.522 4.261 3.008 2.3 1.771 238.764

A91K Ri36 Luvuvhu C C C 3.927 9.735 29.276 69.196 122.877 93.28 37.941 11.417 6.322 4.81 3.679 3.151 395.616

Lower Luvuvhu/Mutale IUA



RQOs for EWR site 12_Luvuvhu 
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Ecological Water Requirements (EWR) - site
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nMAR 388.014  MCM    

S.Dev. 22.810     

CV 0.059     

Q75 0.905     

Ecological Category C     

 MCM % nMAR 

Excludes floods with return period ≥1:2 years. 

Total EWR 151.920 39.153 

Maint. Lowflows 114.146 29.418 

Drought Lowflows 92.115 23.740 

Maint. Highflows 37.773 9.735 

   

Monthly Distributions (MCM) 

 
Natural 

Modified Flows (EWR) 

 Lowflows Highflows Total EWR 

Month Mean Maint. Drought Maint. Maint. 

Oct 9.253 1.441 3.625 0.169 1.610 

Nov 14.455 2.622 4.419 1.095 3.718 

Dec 30.646 7.833 7.423 4.808 12.641 

Jan 60.397 15.474 10.840 7.867 23.340 

Feb 92.187 25.241 13.731 9.055 34.296 

Mar 74.955 28.602 15.832 8.316 36.917 

Apr 37.623 16.085 10.752 5.574 21.658 

May 20.738 6.640 7.113 0.732 7.372 

Jun 15.321 3.964 5.587 0.090 4.055 

Jul 12.726 2.787 4.823 0.038 2.825 

Aug 10.651 1.938 4.195 0.007 1.944 

Sep 9.063 1.520 3.776 0.023 1.543 

Total 388.01 114.15 92.12 0.169 151.92 

 



RQOs – water quality
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RQOs – geomorphology
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RQOs – riparian vegetation
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RQOs – macroinvertebrates
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RQOs – fish
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PRIORITISATION OF DAMS
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• Dams selection criteria
• Water use sectors 

dependent on the dams

• Impact of upstream use 

on inflows

• Importance to 

downstream water users

• Water quality

• Dams are operated as a 

system – 3 main 

systems 
• Mogalakwena

• Nzhelele/Nwanedi

• Luvuvhu system 

•  



RQOS FOR DAMS – WATER QUANTITY

• Water Quantity / availability and requirements

– Determined by undertaking an Annual Operating Analysis of the system provided by the 

dam

– AOA  determines the amount of water that can be 

• released for the EWR to meet the base flows  

• supplied sustainably & equitably to the water use sector dependent over the coming 

hydrological year being considered

– Water Restrictions

• Where the water available to carry over to the next hydrological cycle

• Restrictions will be implemented based on priority classification approved at the system 

operating forum 

• Directorate: System Analysis 

– Responsible for determining the releases required in each hydrological year depending 

on the starting storage level of each dam

– Monthly monitoring of projected releases for the EWR
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RQOS FOR LUVUVHU SYSTEM– WATER QUANTITY
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ID
Task Description of  Task Unit of Measure Data Source 
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1

Starting Storages at 

beginning of hydrological 

year (1 April )

Establish the starting storage of 

the dam level 
% of storage capacity

Use of SAWS data and  

SARCOF for weather 

outlook prediction & 

application

2
Short  term Characteristic 

Curve of Dam 

Determine the short-term 

characteristic curves (STCCs) -

Volume of water available at 

different assurance levels for 

a given starting period 

Water Resource Yield 

Model 

3

User priority 

classification of the dam 

incl. EWR releases

Review and Update the User 

categories for each system to 

include the EWR & 

International Obligations

Priority classification table 
Annual Operating 

Analysis 

4 Curtailment Curve 

Apply the STCCs to the starting 

storage to determine the water 

allocations that can be supplied 

to each user sector with EWR a 

priority user

Graphical plot of starting 

storage level vs factor of 

water allocation to be 

supplied for the hydrological 

year 

Hydrological Drought 

Analysis Model (HDAM) 

5
Stakeholder 

Participations

Engage with the System 

Operating Forum (SOF) on the 

proposed releases for the 

hydrological year (including 

releases for the EWR)

Avoid dam storage level 

going down below the 

percentage to carryover to 

the next hydrological cycle. 

Review at 1 Nov- projected 

runoff

N/A



RQOS FOR LUVUVHU SYSTEM– RQOs for Quantity
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10 20 30 40 50 60 70 80 90 99

Oct 2.434 2.074 1.749 1.484 1.253 1.158 1.076 1.012 0.958 0.937

Nov 2.302 1.973 1.647 1.391 1.228 1.114 1.032 0.971 0.927 0.898

Dec 2.409 2.124 1.824 1.541 1.3 1.169 1.071 0.969 0.968 0.966

Jan 3.934 2.61 2.147 1.641 1.367 1.204 1.109 1.026 0.97 0.938

Feb 6.281 2.762 2.021 1.594 1.288 1.108 1.008 0.938 0.893 0.859

Mar 5.508 3.76 2.473 1.835 1.463 1.241 1.119 1.042 0.991 0.96

Apr 4.569 3.312 2.595 1.857 1.512 1.303 1.135 1.028 1.018 0.972

May 4.663 3.418 2.738 2.015 1.629 1.376 1.236 1.071 1.012 0.991

Jun 4.16 3.215 2.592 1.981 1.542 1.221 1.201 1.032 0.99 0.947

Jul 3.785 3.09 2.565 1.923 1.506 1.253 1.168 1.043 1.036 0.98

Aug 3.323 2.842 2.388 1.797 1.429 1.231 1.117 1.039 0.992 0.977

Sep 2.711 2.316 1.924 1.569 1.293 1.155 1.064 0.996 0.951 0.921

Total 46.079 33.496 26.663 20.628 16.81 14.533 13.336 12.167 11.706 11.346

EWR Monthly Rule curve – Albasini Dam

nMAR 56.42 MCM

S.Dev. 3.444

CV 0.061

Q75 0.135

Ecological Category C

MCM % MAR

Excludes floods with return period ≥1:2 

years.

Total EWR 40.811 72.335

Maint. Lowflows 24.108 42.73

Drought Lowflows 11.736 20.802

Maint. Highflows 16.703 29.605

Monthly Distributions (MCM)

Natural
Modified Flows (EWR)

Low flows High Flows Total EWR

Month Mean Maint. Drought Maint. Maint.

Oct 1.154 0.664 0.421 0.078 0.742

Nov 2.528 0.967 0.688 0.436 1.403

Dec 6.135 2.094 1.267 1.827 3.921

Jan 9.959 3.638 1.847 3.433 7.07

Feb 13.104 4.14 1.803 4.931 9.071

Mar 10.55 4.494 1.897 3.825 8.32

Apr 5.171 2.662 1.178 1.711 4.373

May 2.593 1.633 0.776 0.324 1.958

Jun 1.707 1.213 0.569 0.082 1.295

Jul 1.374 1.035 0.491 0.015 1.05

Aug 1.125 0.853 0.413 0.016 0.87

Sep 1.02 0.714 0.387 0.025 0.739

Total 56.42 24.11 11.74 16.7 40.81

EWR Monthly Rule curve EWR site Ri27 – Vondo 

Dam



RQOS FOR LUVUVHU SYSTEM– RQOs Quantity
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Natural

Modified Flows 
(EWR)

Lowflows Highflows Total EWR

Month Mean Maint. Drought Maint. Maint.

Oct 9.253 1.441 3.625 0.169 1.61

Nov 14.455 2.622 4.419 1.095 3.718

Dec 30.646 7.833 7.423 4.808 12.641

Jan 60.397 15.474 10.84 7.867 23.34

Feb 92.187 25.241 13.731 9.055 34.296

Mar 74.955 28.602 15.832 8.316 36.917

Apr 37.623 16.085 10.752 5.574 21.658

May 20.738 6.64 7.113 0.732 7.372

Jun 15.321 3.964 5.587 0.09 4.055

Jul 12.726 2.787 4.823 0.038 2.825

Aug 10.651 1.938 4.195 0.007 1.944

Sep 9.063 1.52 3.776 0.023 1.543

Total 388.01 114.15 92.12 37.77 151.92

Monthly Distributions (MCM)

Natural
Modified Flows (EWR)

Low flows High flows Total EWR

Month Mean Maint. Drought Maint. Maint.

Oct 8.099 0.777 3.204 0.091 0.868

Nov 11.927 1.655 3.731 0.659 2.314

Dec 24.511 5.739 6.156 2.981 8.72

Jan 50.438 11.836 8.993 4.434 16.27

Feb 79.083 21.101 11.928 4.124 25.225

Mar 64.405 24.108 13.935 4.491 28.599

Apr 32.452 13.423 9.574 3.863 17.286

May 18.145 5.007 6.337 0.408 5.415

Jun 13.614 2.751 5.018 0.008 2.759

Jul 11.352 1.752 4.332 0.023 1.775

Aug 9.526 1.085 3.782 -0.009 1.076

Sep 8.043 0.806 3.389 -0.002 0.804

Total 331.595 90.04 80.379 21.071 111.111 0

EWR Monthly Rule curve – EWR Site Ri32

EWR Monthly Rule curve – Nandoni Dam



RQOS FOR LUVUVHU SYSTEM– QUANTITY
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• Starting storage – more than the annual requirements  for the hydrological 

year

• Relative wet year EWR taken to represent 80% exceedance probability 

• STCC indicate that no curtailment required – if irrigation is not supplied 

• As the developments dependent on Nandoni Dam take place the EWR will 

not be sustained as it is considered high

• Realised EWR monthly rule curve required downstream of Nandoni Dam



Nandoni Dam – RQOs for quality



Nandoni Dam – RQOs for biota
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